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IRR". Za odc 6 cas ces 336 
optical mosaics ....... 337 
NOP kv aiev es’ 337 
obtaining desired orienta- 
OOO Foie. 6 nin were cae 6% 335 


preparation of 
methods based on growth in 
a temperature gradient 
Andrade method ..332-333 
methods based on the nuclea- 
tion and growth of a new 
phase 
Bridgman method .322-327 
Czochralski method: pulling 
crystal from liquid 
bath 
uniform slow cooling from 
the liquid phase ... 321 


SUBJECT INDEX 






Crystals (cont.) 
single 
preparation of 
methods based on recrystal- 
lization 


discontinuous growth. 330 
secondary recrystal- 
eet SS eau 330-332 
strain anneal ...... 328-329 
special methods for growing 
crystals 
electrolytic decompo- 
BO = 5 inka «<3 de 334 
Pintsch method for 
tungsten filaments 
A Rae ORCA e bie aie eae 333-334 
vapor phase process. 334 
Cup drawing 
GRIMM OREN S . cde tee cic c¥oe 1201 
Cup test 
high temperature service al- 
BR Grbac «sb bewade sath 422-424 
OR a, A a 1199 
Cup test ductility 
effect of heat treatment on 424 
variation with strain ...... 423 
Curie point 
cementite and ferrite in aus- 
eS ee are 969 
Cutting ability 
high speed steel ........... 1162 
Cyclic loading 
hysteresis loop ............ 526 
Cyclic stress 
effect on mild steel ........ 499 
effect on precipitation hard- 
PE” ailics was oak ss cmos 575, 576 
test equipment .......... 502-511 
Damping 
variable factors affecting 530 
Damping capacity 
determination 
rotating cantilever beam 
ius, aaa Se As 504, 542-544 
effect of fatigue stress on 
OE MEE. 6. ates «0.5 e0ardin 499 
effect of testing temperature 
Qe. < snk AS Re eR’ §21 
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Damping capacity (cont.) 


for inspection .....< és 6ees 540 
isolation of variables ...... 501 
measuring equipment ..... 

okie ean 502-511, 549-550, 555-556 


Debye camera 
use in determining retained 
austenite im steel ...... 113-114 
use in phase identification 
in high speed steel. .1166, 1178 


Decarburization 
of MISE wtbet Aewoss is 922 
surface 
effect on quench cracking 
OE as a ee ake e oa 259-260 


Deep drawing 


cups, wrinkles formed in... 450 
sheets, criteria for predict- 
ing press performance ... 1197 
Defects in steel 
cracks 
quench, See under Quench 
cracking. 
decarburization, effect on 
quench cracking ...... 259-260 
flakes, effect on quench 
cracking ...... 258-259, 268-269 
gas, effect on quench crack- 
Sse dasa e 4 239, 258-259 
nonmetallic inclusions, ef- 
fect on quench cracking 
odeee baie eka We ee ee 242, 248 
surface defects, effect on 
quench cracking ...... 242, 258 
Deformation 
low-temperature type ..... 734 
high-temperature type 734 


Delta ferrite 
in quenched high speed steel 1182 


Density 
changes during creep 
residue, high speed steel ex- 
cess phase determination. 1190 


Design 
turbocompressor 


Deoxidation practice 


in steelmaking .......... 474, 483 
Deoxidizers 
molybdenum-chromium 
Sa, . WAG kak os eee os 6 es 1017 


Diffusion, surface 
of silver on silver 


activation energy ..... 380, 385 
diffusivity values ..379-380, 385 
equipment for measure- 
OUR . sav 4d ok 6 owe 377-379 
Diffusion pump ............. 906 
Diffusivity 


of silver on silver... .379-380, 385 
Dilatometer analyses 
of low chromium-molybde- 
nim. steel. i. cas... ae 179-190 
phase transformations .1264, 1267 
Directionality 
in deep drawing steel sheets 
SES 0 o's Hee ee 8% 1198ff., 1201 
Dislocations 
as imperfection in metal sin- 
gle crystals 


“eee eee eeeees 


Double tempering 
of iron-nickel-manganese alloys 


effect on tensile and im- 
pact properties ....... 1285 
Drawability 
effect of blank and die tem- 
perature upon. ........ 432, 434 
Ductility. See also Properties. 
mm Sreep: test. 0.665066. iS 954 
inclusion rating in a gun 
REGO . ehaic chee ce 455, 462 
of ingot iron 
effect of strain rate-..... 1129 
of iron-cobalt alloys ..... 150-151 
effect of order-disorder 


phenomena on ....163, 167-169 
of low chromium-molybdenum 
steel in heat-affected 
zones of welds ..176, 198-199 
improvement by stress re- 
lieving heat treatment .198-200 
in martensitic steels 1264 
stainless steel 
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Ductility (cont.) 
stress-rupture test 
elongation vs. rupture life 
WG, cheuh shake ents s 747-750 
elongation vs. strain rate. 750 
true creep elongation .... 
. soba veadue 749-750, 752, 760 
variation in steel forgings .486-492 


Oe oa dice 0c Bate 1058, 1061 
Dynamic ductility ........... 538 


Dynamic modulus of elasticity 
» ve ele Pale a oe 527, 528, 538 

determination, rotating can- 
tilever beam ...... 504, 545-548 


Dynamic stress 
effect of stress corrosion on 1233 
hysteresis loop method for 
measuring damping capac- 


EP San kudee ss sea aemibwas 502 
superimposed on static, alu- 
minum alloy ............ 559 


Dynamic testing machine 
rotating cantilever beam .503-511 


Earing 
Cp GraWie ..cssmeine vi. 1201 
Elastic constants 
belt  MROGUEE ni nacs ss cuses , 3 
Poisson’s ratio .......... 772, 783 
shear modulus ...... 771, 782-783 
Young’s modulus ....771, 782-783 
Of GOIN has 0 ik GA 776-783 
determination by resonance 
frequencies ......... 779-781 
preparation of specimens. 776 
Elasticity 
effect of fatigue stress on 
weld et. Fi iN ie. PES 499 


Election of Officers of ASM.. 26 
Electrical resistance 


OF BOCPURNEE Se cidsieccct 805-806 
composition of samples .. 806 
temperature coefficients of 806 
test procedure .......... 805 


of iron-cobalt alloys 
effect of alloying addi- 
ONS WH isissci ss... 167-169 


Electrical resistance (cont.) 
of iron-cobalt alloys 
effect of annealing tem- 
ae ey ee 160-161 
effect of order-disorder 
phenomena on ........ 162 
effect of impurities on ... 158 
OE MS b> ches 0 0 408 766-767 


Electro-chemical theory 
of stress corrosion cracking 


in aluminum alloys ...... 1070 
Electrode potential relationships 
75S aluminum alloy ....... 1117 


Electrolytic isolation 
of nonmatrix phase high 
speed steel ....1163, 1177, 1192 


Electrolytic polishing 
thorium-carbon alloys ..... 1298 


Electron microscope photographs 
OF Ware MO cokes ccc cb aas 1110 


Elevated temperature alloys 
creep and rupture of. stain- 


SOG MOOI os os cub aeeak a 935 
CUE NS Eo. & po iw hos ccc te. 983 
Ss 5. Kha bw nds 00 405 


oxidation of mianganese at. 

See under Manganese. 
stability of alloy steels .... 917 
stress-rupture apparatus .816-818 
tensile testing equipment .815-817 
tensile properties 

of alloy steeis...981, 1287-1288 

of beryllium .......... 831-838 

elongation vs. testing 
temperature ..831-832, 834 

reduction in area vs. 
testing temperature.. 832 

ultimate strength vs. 
testing temperature.. 


os HERTS 831-832, 834-835 
directional effects ....... 835 
effect of strain rate 

on elongation ....... 835-838 


on reduction in area ... 837 
on ultimate strength .835-838 
of stainless steel ...... 937, 981 
thermocouples .......... 1131 
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Embrittlement 
hydrogen 
as a result of gas pressure 
nih ce 6 a he oe cee 388-389 
effect on cleavage ..... 590-595 
mechanism in steel ...... 603 
temper 
anisothermal ..... 613, 615-616 
effect of boron on,....... 
a Galea’ a «6 96-100, 105-106 


isothermal... .604-605, 607, 615 
transition temperatures 

ts saan & Gmc s.0 609-611 
treatment for steel 


Equilibrium diagrams. See 
Constitutional diagrams. 


Etching 
for phase identification in 
high speed steel..... 1166, 1178 


Eutectic 
in thorium-carbon system 
1299, 1307 
in uranium-copper system 
1322-1323 
in uranium-manganese sys- 
TORE Ss so ab tks cee Cons 1317-1319 


“eeee eee eee eneeee eee 


eer eee eeereereeeee eens 


Eutectoid 
in uranium-manganese sys- 
COND o's sda wee a artes 1314, 1317 


Excess (nonmatrix) phases 
high speed steel annealed.. 
1163, 1177 


Extrusion 


Of Verve ui. ts. eee. 791-793 


Eyring theory 
to analyze stress-rupture re- 


WO: cis cca 748, 754-755, 760 
Fatigue fracture 
14S-T aluminum alloy ..... 
i. she aeee tan bee cee 567, 571-573 
Fatigue specimen .......... 512-515 
preparation, 14S-T aiumi- 
QUE 68 eee cae 562 
torsion and bending, 14S-T 
SONU 0.6 2 SS 560-562 


Fatigue strength 


14S-T aluminum alloy ..... 559 
Fatigue stress 
effect on damping capacity 
and elasticity of steel ... 499 
Fatigue test 
low carbon steel (SAE 1020) 516 
Fenders 
automotive, deep drawing. . 
cb de dks 6c wake 1197, 1221 
Ferrite 
in stainless steels ......... 969 
Feviite stems 2.5.5.8. .k.. 918 
quenched high speed steel.. 1181 
Ferro alloys 
Boron sources 
ferroboron, as additions to 
NE Se os ncwe nae 77-78, 105 
Grainal No. 1, as additions 
OO COE 5k cc cwasen 77-78 
Grainal X79, as additions 
ir Ee «sna dab ke os aes 77-78 
Silcaz No. 3, as additions 
OE cseke saben 77-78 


Ferromagnetic microconstituents 


in stainless steel .......... 969 
Fibrous fracture 
iron-manganese-nickel al- 
SOS esa Ve Cn hewd BAS vache 1269 
Fibrous structure 
GCE «kkk oo se oevcen 1201 


Finger specimen 
high velocity impact test.. 1262 


Flakes 
in steel 
effect on quench cracking 
win nar 94k 258-259, 268-269 
Forging 
aluminum-base alloys ..... 1063 
Of berry... 8s Si ks 791 
dies 
effect of boron .......... 106 
effect of direction on temper 
brshtbemess ... «ies ias vive 1038 


reer. severe ae 
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Forging (cont.) 
ratio, large steel ingots .... 


bien wie te oS A A oe DP 488, 491, 492 
reduction 
effect on’ quench cracking 
‘8 MIE. in ipotenes: 243-245 
steel, transverse ductility 486 
tests on molybdenum-chro- 
mium alloys ........ 1016, 1025 
Formability 
cobalt-base alloys for high 
temperature service ..... 405 
determined by various test- 
ing methods .......... 436, 437 
effects of strain rate and 
temperature upon ....... 435 
iron-base alloys for high 
temperature service ..... 405 
nickel-base alloys for high 
temperature service ..... 405 
RAE I os nn o'cdie no 5 Rae 1197 
Fractography 


definition of technique. ..578, 579 
fracturing in liquid nitrogen 


ot aad 40s 0 aed akan 579-580 
manner of fracture ...... 579 
test specimens ........ 578-579 

use in explaining micellar 
theory of the solid state. 
ik dee eee 387, 389, 583, 590, 591 
Fractures 
block structure. .591-593, 596, 599 
“coral’-type pattern ....... 585 
Saree MNeen «3... oe ec kee 590 
fibrous fracture ........... 595 
lineage pattern.......... 583, 590 


of stainless steel 
in stress-rupture test.970, 10038 


obverse and reverse views. 593 
roughened pattern ........ 595 
shear vs. cleavage failure... 579 
Fracture test 

I. aitiails « 0:0.¢pc. cep 6.0% 1262 
dependence on ductility 

(SAE 1340 steel) ....... . A447 
I i i his. o 6 ahd 1129 
of iron-manganese-nickel 

RR Ses eS eee 1269 


aN i 


ee ee eee ee 


Free energies 
method of computing ....303-305 
of refractory metal oxides.. 400 


Frequency curves 
to show distribution of sus- 
ceptibility to quench crack- 
ing of hollow cylinders .221-225 


Furnace, for thermocouple 


WOE Fan kn ct chet ce ceees 1135 
Fusion welds 
CS 1236 
Gallium 
vapor pressure 
method of determining 299 


Gamma-alpha transformation. 1264 


Gas 
in steel 
effect on quench cracking 
Pew eba ee ct eeand 239, 258-259 
Gases in metals 
Gereremat We Co. kek ec ces 900 


Geiger counter 
use in determining vapor 
EGU © in t'e dic wsie de 00 291-292 
use in measuring surface dif- 
fusion of silver on silver .377-379 


Gerber hypothesis 


Pei ia iN 565, 571 


Gettering of gases 
under vacuum 


Gold 
vapor pressure 
methods of determining . 283-284 


Goodman relation 


Grain coarsening 
on austenitizing iron-manga- 


nese-nickel alloys ....... 1271 
in steel 
as a function of austeni- 
tizing temperature ....84-85 


effect of boron on austen- 
ite grain size...... 83-85, 109 
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Grain growth 
AIS! steels ics 6s GR ues 922 
high speed steels .......... 1162 


Grain refiners 
ataimings steel uy... .... ssn 947 


Grain size 
austenitic effect on temper 


ratte ..v ka ck cea ss cs 1038 
effect on measuring retained 
austenite in steel ....... 114 


in iron-cobalt steel 
effect on magnetic quali- 


CO ad acc bumactinees 159-161 
molybdenum-chromium 
NE Bess wea ec ie 1032 


- 


stainless steel. .936, 947, 992, 1004 
Grain structure 
of aluminum alloy specimens. 
See under Macrostructure. 
Graphite parts 
for vacuum fusion appara- 


CL ioc Gi wae ee ena 903-905 
(iraphitization 
in ferritic steel.......... 918, 920 


of low chromium-molybde- 
num steel in superheated 
SGTVIGe. 6s vibe +308 175-176, 205 
Grossmann’s multiplying factors 
use in correcting hardness 


values in steel ........... 81-82 
Gun steel 
effect of inclusions on duc- 
OU irs earths Gav '< es os 455 
Gun tubes 
40 mm. and 75 mm......... 456 


Hammer forming 
high temperature service al- 


MEUM. 5 ae en Od 2h cua pk 425 
Hardenability 
correlation with temper brit- 
CN sh ee 30 5s oat 1053 
effect on quench cracking of 
OE epee eae nas 254-258 
of low chromium-molybde- 
num steel..... 181-189, 192-193 
of steel 


effect of boron on.77-83, 105, 109 


Hardenability (cont.) 
of steel 
effect of boron on 
effect of type of boron. 105 
optimum boron content 105 


Hardening 
stainless steel .....:..... 670-676 
effect on bendability ...670-676 


Hardness 
of AISI steels exposed to 
elevated temperatures ... 933 
of beryllium......... 787, 814-815 
correlation with temper brit- 
tlemess. .. 636 v5005.62.1088 1038 
of low chromium-molybde- 
num steel... is. 179, 190-200 
reduction by stress reliev- 
ing heat treatment. ..198-200 
of plain carbon steels 
used for retained austenite 
determinations ........ 116 
tests on molybdenum-chro- 
mium alloys ......., 1017, 1027 
tests on steel sheet ........ 1199 
of tungsten tool steel 
effect of tempering tem- 


WOTAtUiS nik oes. 691-693 
secondary hardness ....691-692 
of tungsten-molybdenum tool 
steel 


effect of tempering tem- 
OOTHUTS © nce niesenes 691-694 
secondary hardness ....691-692 
Heat 
of dissociation 
compared with heats of 
fusion by micellar the- 


OV. id ccretes Vee 
of formation 
of metallic oxides ....... 799 


refractory metal oxides 400 
of fusion 
compared with heats of 
dissociation by micellar 
COG oA ie a ee os 395-396 
of sublimation 
method of computing. .302-305 
of vaporization 
method of computing . .302-305 
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Heat treatment 
of Alcoa 75S aluminum al- 
Be Wace eetnees ose se atkes 1089 
of aluminum-magnesium-sili- 

con alloy 61S 
effect of quench-aging on ten- 

sile properties. See under 

Quench-aging. 
effect of rate of quench on 

tensile properties. See under 

Quenching rate. 

of annealed boron steel forg- 

GF ais ss hckéante 106-107 
effect on cleavage...... 580-584 
effect of furnace heating vs. 

induction heating on trans- 
formation characteristics 
of alloy steels containing 
ferrite-strengthening 
WEED Sask skwrs 136-140 
of alloy steels containing 
carbide-forming 


elements ........ 140-142 
mechanism of carbide 
BOPRIGR se ivciaed 123-124 


preferred austenitizing 
temperatures ...142-143 
of plain carbon steels .136-140 
effect of time at temperature 
on carbide solution ..141-142 
of hollow steel cylinders 
effect on quench-cracking 
- 248, 255-257, 260-263, 268-269 
of iron-cobalt alloys 
for elimination of brittle- 


es 6 ok bit np db 151, 168-169 
for good magnetic prop- 
Ortnee: 4... 4 155-156, 160-161 


for maximum grain size.159-161 
of low chromium-molybdenum 
steel 
stress-relieving ....... 198-200 
of plain carbon steels 
used for retained austenite 
determinations ...... 115-116 
stainless steels .......... 936, 943 


High frequency current 
pickup in thermocouple wire 1151 


High speed steel 
CEES. 5b so Wea. ke 1161 


High temperatures 
See also Elevated temperature. 


High velocity shock test.1263, 1279 


Hot working 
of steel 
effect of boron on ....... 109 
of zirconium 
difficulties of ..... 623-625, 637 
BORO ice wa 624-625, 636-637 
methods of ....... 623-625, 637 
Hydrogen 
embrittlement. See Embrittle- 
ment. 
Se I BOER os oc nedrsne 477-478 
in metals, analysis for ..... 912 


Hysteresis loop 
in cyclic mechanical loading 
Cohen's Chk AeA ee Kb 526, 542 


Impact 
Charpy 
of AISI steels ........., 930 
of iron-manganese-nickel 
NN: Witik a9 os 3-00 1262, 1275 
of low alloy steels ...... 921 


to determine transition 
temperature of temper 


embrittlement ...... 1039 

of stainless steel ...... 937, 956 
effect of tempering tem- 

COE. ice hénee ee 684 


to determine transition tem- 
perature of temper 
embrittlement ....607-609 
Izod 
of molybdenum tool steel 
effect of austenitizing 


temperature ........ 697 
effect of tempering tem- 
perature ......... 697, 699 


relation to hardness. .697-699 
of molybdenum-vanadium 


tool steel 
effect of austenitizing 
temperature ...... 697, 713 


effect of tempering tem- 
perature ..... 697, 699, 713 
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Impact (cont.) 


Izod 
of molybdenum-vanadium 
tool steel 
relation to hardness 
néht'e seeks 697-699, 713-714 
of tungsten tool steel 
effect of austenitizing 


temperature ...... 693, 695 
effect of tempering tem- 
perature 6 .veis. vee 691-693 


relation to hardness. .691-695 
of tungsten-cobalt tool steel 
effect of austenitizing 


temperature ...... 700-704 
effect of tempering tem- 
DOPNEITG . 2 000ksac sis 700 


relation to hardness. .700-704 
of tungsten-molybdenum 
tool steel 
effect of austenitizing 
temperature ...... 696, 713 
effect of tempering tem- 
perature swe .iscs.. 691-696 
relation to hardness 
nine cme 695-696, 713-714 
of tungsten-molybdenum- 
vanadium tool steel 
effect of austenitizing 


temperature ...... 698-700 
effect of tempering tem- 
POTAIUTO oss ccs oredtns 699 


relation to hardness. .698-700 
of tungsten-vanadium-cobalt 


tool steel 
effect of austenitizing 
temperature ...... 699-701 
effect of tempering tem- 
DOORS. een kaw ssc 699 


relation to hardness .699-701 
preparation of specimens 


io ines Ue eeeua se bee © é x 689-690 
relation to hardness ..... 704 
relation to plastic deflec- 

Cm ou ieee > bee « 704 
relation to yield strength. 704 
We WE GIG ac cn ce Xs 687 

tensile 


analysis of materials tested 54 


Impact (cont.) 


tensile 
critical impact velocity 
comparison of experimental 
and computed values.47-48 
definition of .......... 47 
relationship to static stress- 
strain diagram ...... 47-48 
effect of quench and temper 
versus austemper 


of steer Ge 77... 68-70 
energy absorption during. 
yale amniicale ods cescaeey Ok 48 
heat treatment of mate- 
wine: GEstOE swidsickees 55-56 
methods of testing ...... 48-53 


percentage elongation ver- 
sus impact velocity 
effect of heat treatment 
Oh Slaeaae> + kes 63-65 


OS Cass aahbecacvust 46-48, 54 
stress-time diagrams 


odadeckeah seem 54-56, 61-62 
test specimens .......... 50 


testing equipment ....... 48-53 
values, static and dynamic 
of aluminum alloys 
(GONE ca adic 59-60, 71-73 
of copper ....... 59-60, 71-73 
of ingot iron ....57-58, 65-67 
of magnesium alloys 
(Seey .. 2s: cha 59-60, 71-73 
of steels, plain carbon, 
alloy and stainless .. 
<cka aoe 57-60, 65-71 
of a zinc alloy. ..59-60, 71-73 
velocity of impact 
effect on per cent elon- 
gation 
effect on specific energy .63-65 
effect on ultimate 


DEVO ae sac. es 62-63 
Inclusions 
in gun steel 
effect on ductility ....... 455 


frequency distribution 
CUNWED “360.046 tei 470, 471 








SUBJECT INDEX 


Inclusions (cont.) 
in large steel forgings .488, 492-493 
nonmetallic inclusions in steel 
effect on quench cracking 


ae Sy arg et ee ae 242, 248 
rating and transverse duc- 

tility in a gun steel...... 464 

types in steel .u......... 458, 464 


Induction 
hardening of steel. See under 
Heat treatment. 


Induction heated furnace .... 
« esa tates ae os oe 1136-1137, 1261 


Induction heating 
vacuum fusion .......i.se OG 


Ingot iron 
effect of strain rate and tem- 


perature on creep ....... 1128 
impact properties, static and 
tensile ............5%¢-68, 65-67 
Ingots 


position of steel in ingot 
effect on susceptibility to 
quench cracking ....245-248 
size 
effect on susceptibility to 
quench cracking of steel 
PN ecbCR tty ows 243-244, 253 
structure 
effect on susceptibility to 
quench cracking of steel 


‘oe petbine task es 243, 246-248 
Intercrystalline fracture ..... 1035 
OG TO ke ceive tissctcus 1129 


Intergranular corrosion 
stainless steel ..........e0% 1234 


Intergranular failure 
aluminum alloy ....... 1073, 1102 


Intergranular fracture 
stress-rupture tests, stainless 


OE ans Ok osc t8 ss 970, 1003 
Iridium 

PUNE 5 oc bce cee cas 401, 1138 

thermocouple wire ........ 1132 


Iron-base alloys 


deep drawn cups......... 430-435 
effect of heat treatment on 
cup test ductility ........ 424 
for high temperature, form- 
BED 6 baie eda be sivacs 405 
SSCNOCNS Seca ss Ce ae ESS 420 


Iron-manganese alloys 
OCUNEIE . oc. <> piaw'ed baie 1260 


Isocolloidal theory. See Micellar 
theory under Solid state. 


Isothermal transformation diagrams 
for steels 
effect of furnace versus 
induction heating 


on alloy steels ......... 133-141 
on medium carbon steels 

as o cb oe bee 124, 128-133 

OYOCEINMO 5 cece es 125-128 


is, hn sha publi 1198 
Lateral deflection method 
for measuring damping ca- 


eee As Ce ee 5 oben >> de « 503 


Lattice constants 
of molybdenum-chromium 


NE 6a i'd be b-<.ocnie 1016, 1020 
Ge Sale 2. ian sued «ce 1322 
a ec, oa i o's chan 1314-1315 
Oe RAs bo sk ocak hee 1318 
OE, ME. hk bs dca oe 763, 769 


Lattice parameters 
nonmatrix phases, in high 
speed steels ........ 1166, 1173 


Lattice vacancies 
as imperfection in metal sin- 


Ue SEWER OE ond ac s.cp ene as 336 
Lineage 
as imperfection in metal sin- 
gle crystals ...........d0-808 


Lineal analysis 
high speed steel microstruc- 
COG: ois cs can diine ds 1169, 1178 


Liquidus determination 
thorium-carbon system .... 1301 


a 
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Lithium 
vapor pressure of 
methods of determining . 283-284 


Low carbon steel 


teehee peer e a ies << 644-647 
Machinability 
of boron Btecis «....+caaciecs 106 
Macromosaics 
as imperfection in metal sin- 
OP COVEREIS xis abies sthie 337 
Macrostructure 
of nonheat-treatable alumi- 
num alloys ......... 352-355 
anodic method of reveal- 
Wr Ses fe eees 348-350 


alloys not adaptable to. 354 
anodizing procedure .349-350 
effect on constituents . 355 
metallographic exami- 

MO. SF ee ks 350 
optical principles....351, 353 
photographic technique 

; vee eee bes Ca 350-351 


Magnesia crucibles .......... 1261 


Magnesium alloys 
aluminum-zine alloys (AZ31X) 
plastic flow in sheet according 
to anisotropic theory .. 
...1386, 1845-1347, 1349-1350 
impact properties, static and 
COG, aude ees 59-60, 71-73 
vapor pressure of 
methods of determining... 
+ bie a6 ons ok 283-284, 299 
Magnetic properties 
effect of gases on.......... 900 
of high speed steel 
use in determining retained 


RusteniSe cases i vk 1180 
of iron-cobalt alloys...... 150-152 
coercive force .154-155, 158-161 
Cate TR aces 0s 38 154, 156-157 
hysteresis loss .......... 155 
metallurgical factors affecting 
etiin: G6 k, ods (a 159-161 
impierieaes 4 i.e. sad. 157-159 


order-disorder (super- 
lattice formation). .161-167 


Magnetic properties (cont.) 
of iron-cobalt alloys 


permeability ...... 154-155, 160 
compared with other 

WCET. is cx s'e's 154 

effect of cobalt content 156 

OE NEE BEE 5 veknce'e cos ct 1209 

PEON. noo s he 1205, 1209 


of stainless steel 
permeability measurements 


Sapien wih ie ie WL ne Se aa’ 938, 968 
Magnetostriction 
of iron-cobalt alloys ....... 151 
effect of order-disorder 
phenomena on ...... 163-166 
saturation value ....... 163-166 
Manganese 
in chromium-molybdenum steel 
effect on yield strength... 659 


in iron-manganese-nickel alloys 
equivalent percentage in 
gamma-alpha _ transfor- 
SE oid. cin o WS oo 1266, 1260 
oxidation at elevated temperature 
method of determining .308-311 
oxides formed .........313-317 
dissociation pressures of 
MnO, and MnO; ..315-316 
rate of oxidation at differ- 
ent temperatures ..311-317 
conformity to Pilling and 
Bedworth parabolic re- 
lationship ........312-317 
scaling constant K ...... 
dik bm, aa a $12-313, 316-317 
use of Valensi’s theory in 
computing .......... 316-317 
in steel 
effect on quench cracking 


SU eR EE Min bes 0 tein Re 253-254 
effect on temper brittle- 
SE ok Nc boheaN eC ehEREOS 1044 
in uranium-manganese alloys. See 
under Uranium. 
vapor pressure of 
methods of determining .283-284 


Manganese steel 
ee ae es 661-662 
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Manganese steel (cont.) 
effect of titanium on den- 


drite formation ....... 661-663 
microsegregation ....... 661-662 
Martensite 


transformation temperature 
effect on quench cracking 


OE GOUGE bkswucace 248, 255-257 
Martensitic steels 

EE. 045060 b.c cls one ou 1264 

MNICTOStFUCtUTe «6. .ceseses 1034 


Mechanical equation of state. 406 


Mechanical properties. 
See Properties. 


Melting 
as envisioned by micellar 
Can ae ibe ae A A 395 
high melting point metals 
ce sbneme ebevedeteri 1010, 1017 
Melting point determination 
thorium-carbon system .... 1297 
CT. RO pe 762 
Mercury 
vapor pressure of methods 
of determining ........ 283-284 


Metal single crystals. See under 
Crystals. 


Metallographic examination 
of grain structure 
anodized aluminum alloys 350 


Metallography. See also Structure. 
AISI alloy steels .......... 922 
of beryllium 

growth of crystals ....808-809 
recrystallization of crys- 


tale dis pe Sed inde 808-809 

of beryllium and beryllium alloys 

cM TH ovitids cuss ve 795-797 
microstructure 


aluminum network in.. 800 
appearance of inclusions 
(pti ps sabeo <a 797, 799-800 
effect of annealing on.. 
ES 822-823, 826 
effect of extrusion tem- 
perature on ....... 820-823 


Metallography (cont.) 
of beryllium and beryllium alloys 
microstructure 
of various binary beryl- 
eS ee 801 
solid solubility vs. temperature 
of various elements in 
beryllium ......... .. 801-802 
detection of sigma phase in 
stainless steel ........ 938, 985 
of high speed steel ........ 
pikieda kes 1165-1166, 1178, 1180 
of manganese 
oxidized at high tempera- 


NL 4 2 hiieed beans 05 44 311 
of molybderum-chromium 
NR his bien heins 5 40a i 1016 
specimen preparation, high 
SN BE io. we 010 sesh oe 1169 
thorium-carbon alloys ..... 1298 


weld heat affected zone. steel 925 


Metastable structure 
in iron-base and cobalt-base 
DET. a 4 ssdihden ds os bebe 420 


Micellar theory. See also under 
Solid state. 
to explain fractograph pat- 
OS 6.5 Wad Radha ods 583, 590, 591 


Micelles 
as subcrystalline aggrega- 
tions of atoms .387, 389-391, 393 
structures observed in chem- 


MN 6 ei ei ok sc ccc ck 392 
Microphotometer 
use in determining retained 
austenite in steel ........ 114 
Microstructure 
AISI steels subjected to ele- 
vated temperatures ..... 922 
of aluminum-beryllium alloys 
Fada: ade Gale da 00d «OA 795, 800 


of beryllium ....794-795, 820-823 
of carbon-beryllium alloy .795, 797 
correlation with temper brit- 
NOSES 2 ins Gann uss sae 1038 
of deep drawing, steel sheet 1218 
in determining constitution 
diagram 
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Microstructure (cont.) 
in determining constitution 


diagram 
of uranium-copper system 
oeihate oe eee 1320, 1322-1325 
of uranium-manganese 
ie, rE ne pee 1312-1318 
effect of chromium on 75S 
aluminum alloy ......... 1105 
effect on creep strength 
stainless steels .......... 994 
of iron-beryllium alloys. .796, 798 
re 811 
low alloy steels ........... 1040 
of low chromium-molybde- 
num steel ........ 181, 183-192 
of nitrogen-beryllium alloy. 
< 6eed tos bee Sea 796, 798 
of oxygen-beryllium alloy.. 
Rr Pe Ge 796, 798 


of plain carbon steels 
used for retained austenite 


determinations ........ 116 
of silicon-beryllium alloy .795, 796 
stainless steel .........ee0% 937 


of titanium-beryllium alloy. 799 
of zirconium-beryllium alloy 799 


Molybdenum 
effect in aluminum alloy 
CHB): . 6 cWeeee SUR wi ees 1112 
effect in iron-manganese- 
nickel alloys ........ 1278, 1291 


in low chromium-molybdenum 
steel, effect on 
Charpy impact resistance. 


nehae oon 179-180, 191-194, 197 
CPOGD.. . +5 ie ob vive st chess 177 
hardenability ......... 181-187 
herdmess « .sittuk 179, 191-200 
tensile properties ....... 

caew ob ea 179-180, 191-194, 197 

melting and casting ...1012, 1017 
CORDED OE wes vino 0 Cie es 1008 
properties of ...... 401, 403, 1138 
in steel 
effect on quench cracking 
+ a>» epee eet iedine es 253-254 


effect on temper brittleness 1043 
for high temperature serv- 
Oh. (oo ve dc bubhaa te venus 947 


Molybdenum (cont.) 
thermocouple wire ........ 1132 
vapor pressure of 
method of determining .. 
iveds «seckeeies 284-285, 299 


Molybdenum-chromium alloys 
OOOTMPCIOE i Wiss ik ca 1008 


Molybdenum tool steel 
effect of austenitizing tem- 
perature on impact ....697, 713 
relation of hardness to im- 


I ns hase ace 697-699, 713-714 
Monochromator 
use in determining retained 
austenite in steel ........ 113 
Monotectic 
in uranium-copper system.. 
RR Ra oe GS PREG ge” 13824-1325 
Mosaic structure 
CO Oe a Ses PRRs ce S 336 
Mosaic theory ........ 389, 393-394 
Mosaics 
as imperfection in metal sin- 
gle Cipetele secs s <ce i bas 336 


Natural aging 
75S aluminum alloy ....... 1093 


Neumann bands 
in fractographs of iron. ..580, 585 


Nickel 
effect on temper brittleness 1047 
EPGERORWERE .. . vi cbdeed veces 1261 
properties of .............. 401 
solid solubility in beryllium 802 
in stainless steel 
effect on bendability .... 671 


Nickel-base alloys 


deep drawn cups ........ 430-435 
effect of heat treatment on 

cup test ductility ....... 424 
SOUUIIGIIE 4 6 aks cx» 5nSRS 405 


Nickel-chromium-molybdenum 
steels 

exposure to elevated tem- 

perature 
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Nickel-chromium steels 
exposure to elevated tem- 


perature. 24 66s AV. 925 
Nickel-molybdenum stecl 
exposure to elevated tem- 
OOFUCURE Rcccccec ccc ceues 928 
Nickel steels 
microstructure ..../....... 922 
Nitrogen 
absorption during creep, 
stainless steel ........... 967 
in metals, analysis for ..... 912 
Nonmatrix phase in high speed 
steel 
SOCEEN ecu sees 1163, 1178 


Nonmetallic inclusions 
effect of boron in steel...101, 109 


in gun steel 455 


Notch 
use in quench cracking test 
for hollow cylinders 
. .208-211, 213, 215-219, 272-274 


Notched bar tensile test 


SAE 1340 steel............ 453 
Notch sensitivity 
relation to cyclic stress. .537, 5388 
Optical mosaics 
as imperfection in metal sin- 
wae WIGNER 2. i ck ce ceean 237 


Optical pyrometer_ . .906, 1142, 1298 


Order-disorder phenomena. 
See Superlattice formation. 


Orientation 
in metal single crystals ob- 
taining desired orientation 335 


Osmium 
OTODETEING fi tis sb oa ck 401, 1138 
Outgassing 
in vacuum system ........ 908 
Overaging 
effect on temper brittleness 
+ one cea si kee 605, 610-611 


Oxidation 
of AIST steels 
of manganese 
scaling rates at elevated 
temperatures. See under 

Manganese. 

molybdenum .......... 402, 

molybdenum-chromium 
alloys 
of tungsten 


Oxides 
of iron 

effect of oxide film thickness 
on rate of phase trans- 
DORM. eo pn 00 0 648-649 

iron-oxygen equilibrium, 
X-ray studies of ....641-647 

rate constant vs. temper- 


1008 


, 1022 
402 


eevee ee ee eee eee 


EE Sawa, «a0 > sume ¢ 66 646 
relative thickness of ox- 
ides vs. te:nperature 646 
Oxygen in metals 
determination of .......... 900 
Palladium 
solid solubility in beryllium 802 
Peritectic 
in uranium-copper system . 1322 


in uranium-manganese sys- 
TOG SS hE eS 1314-1315, 1317 


Permeability, magnetic 
of iron-cobalt alloys 
effect of grain size..... 159-161 
effect of impurities (car- 
bon and oxygen) .. 157-159 


Phase identification 
in high speed steel 


by etching .......... 1166, 1178 
by X-ray eS 1166, 1178 
Phase relationships 
in high speed steel 
mmaenied .-.6 S65. 6. a 1172 
Quedenet o.oo Fi ee Oe ee 1182 
Photo-grid 
tensile specimens ....... 420, 421 
Piezoelectric effect .......... 774 
Pitting 


stainless steel ........ 1242, 1245 
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Planar-pressure theory 
of hydrogen embrittlement 


in S0OGl yeu es is 591, 602-603 
Plastic anisotropy 
in steel sheets ........ 1198, 1210 
Plastic flow 


characteristics of alloys for 
high temperature service. 405 

theory for in anisotropic sheet 
metals. See under Anisotropic 
sheet metals. 


Plastic strain energy 
relationship to work harden- 


NRE wales 0 on Saw e es ee 1327 
equations for in anisotropic 
sheet metals ...... 1330-1331 
Platinum ; 
NEON Ei 5c se cumin 401 
thermocouple wires ....... 1132 


vapor pressure of 
method of determining .284-285 
Porosity 
in molybdenum-chromium 
Ss 66 Manus s eae ae ete 1017 
Potassium 
vapor pressure 
methods of determining .283-284 
Powder methods 


molybdenum-rich alloys . 1009 
preparation of thorium-car- 
Sie SORE 6 bscus vas eax 1296 


Pre-bore quench 
GeMnitiow OF sess i dacs os 207, 271 
use in studying quench crack- 
ing in hollow cylinders... 


DOS sale tae bea eae 207, 225-227 
value of pre-bore quench .. 
(iis thavawes 226-227, 232, 263 
in preventing quench 
CEACHIIE. sos bad 0 8 271-276 
Precipitate phase 
75S aluminum alloy ....... 1086 
Precipitation 
thorium-carbon system .... 1308 
Precipitation hardening 
aluminum alloys .......... 1062 


effect of cyclic stress on. .575-576 


Preferred orientation 
in beryllium ....811-814, 828-830 
in steel sheet ....1201, 1205, 1208 
President’s Annual Address .. 10 
Press performance 
of deep drawing sheets .. 
Properties 
of aluminum alloy 61S 
effect of quench-aging on. See 
under Quench-aging. 


.. 1197 


effect of quenching rate. See 
under Quenching rate. 
of boron and nonboron steels 


(AISI-C1046, 1321 and 4150) 
tensile and Charpy V-notch 
impact 
of annealed specimens. .94-96 
of normalized and tempered 
4150 and 41B50 
Re cease sii 93-95 
of tempered martensite .85-93 
ductility of 
effect of tempering 
temperature ...87-89, 91 
effect of type of boron 
addition ..85-93, 102-103 
hardenability . 77-83, 105, 109 
hardness vs. tensile 


strength eee 89-90 
heat treatment ...... 87 
size of specimens.... 87 
yield strength vs. ten- 
sile strength ...... 90-91 
of chromium-molybdenum 
IE Bk Se kin ks wees 1008 


explanation of measured vs. cal- 
culated crystal strengths by 
micellar theory ......... 395 
impact properties. See also Im- 
pact. 
impact resistance 
of low chromium-molyb- 
denum steel .......... 
...-179-180, 191, 193-194, 197 
of iron-cobalt alloys 
ductility. .150-151, 163, 167-169 
metallurgical factors affecting 
alloying elements ..... 
eS per 151, 156, 167-169 
BUN OE Sic Keenan 159-161 
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Properties (cont.) 
of iron-cobalt alloys 
metallurgical factors affecting 
impurities (carbon and 
Guveeh) -siaceis.%- 157-159 
order-disorder (super- 
lattice formation). .161-167 
physical and mechanical prop- 
erties ...158, 160-162, 166-169 
of refractory metals and ox- 
MOB <n'o'< sae 399, 401, 1138-1139 
static crack strength of steel 
relationship to quench 


COACHING shah 0354 dm 241-242 

of zirconium 
hot hardness .......... 634-636 
SORE. ks ck wean: += 633-634 
minimum bend radius ... 636 
physical properties ....621-625 
SeeetIONy Si ks sku ek s* 08 637 


tensile properties 
effect of annealing tem- 
perature om ....... 626-630 
effect of cold work on 
oe bhai 625-626, 630-632 
effect of hot rolling ... 
625-626, 630-632 
low temperature ....632-633 
on transverse speci- 


Protactinium 
properties of 


Protective coating 
for molybdenum and tung- 
sten 


Pure metals 
in thermocouple calibration 1141 


Pycnometer method 
density of high speed steel 


CmCOee WRORES .. 2. 0 occas 1190 
Quality index 
for deep drawing steel sheet 1213 
Quartz furnace tube ........ 902 
Quench-aging. See also Quenching 
rate. 


alloys to which applicable .. 
359, 369-371 


Quench-aging (cort.) 
of aluminum alloy 61S 
effect on tensile properties com- 
pared with conventional 


aging treatments ...... 

6 Ribak ies ie 6 9% 360-364, 367-369 
GMI En,  ivben ss cok 358 
possible advantages of ..... 358 


Quench cracking 
a heat characteristic. . 238-240, 251 
of hollow steel cylinders 

effect of composition on . 248-254 
effect of flakes on 


SEE otk «ae 4 258-259, 268-269 
effect of forging reduction 

Wn Wa Mites ox bh bans as 243-245 
effect of gas content on.. 

ee ie clas ce 239, 258-259 
effect of hardenability on 

eae « sents uewieaees 254-258 
effect of ingot size on ... 

Ks 480 odes bee 243-244, 253 
effect of ingot structure 

ON Wis’. i ts eas 243, 246-248 


effect of martensite trans- 
formation temperature 
Oe aN eeee ches <0 248, 255-257 
effect of minor elements 


effect of nonmetallic in- 
clusions on ......... 242, 248 
effect of position of steel 
i WnmOt OM: 26.2 < bss 245-248 
effect of pouring tempera- 
Shay scivike v vache 242-243 
effect of pre-bore quench. 263 
on ID cracking ...... 272-276 
on OD cracking ..... 272-276 


on thermal midwall. .273-279 
effect of quenching tem- 

perature on. .261-263, 268-269 
effect of suriace decarbu- 


Oe S iies Gekessic et 242, 258 ‘ 
effect of uniformity of 

quench on...260-261, 268-269 
types of cracks encountered 
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Quench cracking (cont.) 
test for hollow cylinders 


advantages of test ...... 229 
index of cracking suscep- 
CEES obi bce ee aks 216-219 
information provided by 
eG nay cies 207, 225, 232 
method of conducting test 
odes 6 Ske 05 oes 208-216 
methods of reducing sus- 
ceptibility to cracking . 232 
modification of test...... 228 
possible use on other 
SOND ci nen keaes<nan 207 
precision and _ reproduci- 
bility of results ..... 219-222 
utility of the test ...... 222-227 
OER obs eG bans + Ca Eee OD 1261 
Quenching 
pre-bore quench 
effect on quench cracking 
of hollow steel cylin- 
GONE anise 226-227, 232, 263 
temperature, for hollow steel 
cylinders 
effect on quench crack- 


ais ini vice aes 261-263 
uniformity of conditions 
effect on quench cracking 


of hollow steel cylin- 
NN a wacwmire 260-261, 268-269 
Quenching rate. See also Quench- 
aging. 
effect on properties of alu- 
minum 75S alloy ........ 1090 
effect on resistance to cor- 
rosion of 75S aluminum 
Ce 2. SA ii 1115 


effect on tensile properties 
of 61S aluminum alloy 
367-369 
cooling rates in different 
quenching media ....365-367 
cooling rates in various 


section sizes ........ 365-367 
critical quenching tem- 
perature range ...... 364-365 
testing procedure ....... 360 
sensitivity of various alumi- 
GED cis ca kasi ks 369-371 


Radioisotopes 
radioactive silver as tracer 
for measuring self-surface 
diffusion of silver. .376-379 
procedure and equip- 


ee: Ns canes i ex 877-379 
as tracers in vapor pressure 
measurements ........ 291-292 


Rate of vibration decay method 
for determining damping ca- 


NE, 5 cule ke ae eee ws oa HOE 
Rate process theory 
to extrapolate and interpolate 
stress-rupture data ....744-746 
Recrystallization 
of beryllium 
mode of deformation ..810-811 
temperature of .......... 824 
test. methine io. i ccas scans 808 
time-temperature relation- 
OR ines < vn 60 39s 809-810 
Refractory metals and oxides 
properties ......,399, 1138, 1139 
Refractory Sillimanite 
stress-rupture tests ....... 402 
Refrigeration 
effect on retained austenite 
ONO isin sidan babs Ses 116-118 
Residual stress 
corrosion cracking in alumi- 
UMS ROP ake 4). Ss ss 1066 


in stainless steel 
Resistance furmace .......... 1135, 


Resistance melting 
thorium-carbon powder com- 


ORCEE. o 6k. Meee eke ROVE 1297 
Resistance spot welds 
SRmeNOee: GOURD isis bs «ua oes 1236 


Resistivity, electrical. See Electrical 
resistivity. 


Resonant vibrations 
methods for determining 
damping capacity 
in service 


eee eee 


see ee eee ee eee enee 








Retained austenite 


in high speed steel ........ 1177 
in iron-manganese-nickel al- 
SOG i A 0 5c SR 1271 


magnetic determination of . 1180 


Rhenium 

DUUURUUUNES i ic vs ck Uws OS 401, 1138 
Rhodium 

DUCE ccs tongee sss 401, 1138 
Rolling 

ee 791 


Room temperature embrittlement 
in stainless steel 996 


Rotating beam 
dynamic testing machine. .503-511 


test specimens ..........512-515 
Rupture 
of austenitic stainless steels 935 
Ruthenium 
STOOCCRNCS 6aicike hs 60058 401, 1138 
Scaling 
Of Fite GtQGNe chs 6 vers sana 921 
of iron 
effect of temperature .. 
schcbaeekeet 641-643, 645-647 
micrographic studies of 
OUsGNG. 4.5 4->0tebbeees 651 
X-ray studies of oxides.. 
ooh gitiend ian beac 644-645, 651 
Scattering of X-Rays 
high speed steel .......... 1168 
Secretary’s Annual Report, 
Se. 0 ans 0 phan ea bce aka 18 
Segregation 
of inclusions in steel ...... 475 
sulphur in carbon steel in- 
GUNG nin he cbihhs ss ekae tc Rede 496 
Selective etching 
high speed steel........ 1166-1178 
Shear failure 
relationship to cleavage.... 579 
Sheet 


formability OF &. ois... <siee. 
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Sheet metals 

anisotropic 
theory for plastic flow in. See 
under Anisotropic sheet met- 


als. 
Shock test 
re 1263 
Shot peening 
to reduce stress corrosion 
GURUS bak 03s. CE 1082 
Sigma phase 
effect of nitrogen on ...... 1004 
identification ....... 938, 966, 984 
in stainless steel ........ 966, 978 
effect on high temperature 
BOOMOTTINS ois cise. 981 
We MED: .. Gas Wa eso wdc 1000 


Silicon 
in chromium-molybdenum steel 
effect on cracking tend- 


MNEs Sib avec sen 6408 0 660 
effect in iron-manganese- 
nickel alloys ...... 1279, 1291 
vapor pressure 
methods of determining. . 
SUAS ew eb Wolo ite ate 283-284 
Silver 
self-surface-diffusion of. 
See Diffusion. 
solid solubility in beryllium. 802 


vapor pressure of 
methods of determining . 283-284 
Sintered powder electrodes .. 1014 


Sintered thorium-carbon alloys 1303 


Slip 
iti befyllium crystals ...... 828 
expression of resolved shear 
RGROUR. os Medi whee heebins 828 
markings in fractographs of 
MA ns wt hde treks heehee 580 
Slip planes 
according to micellar theory 391 
Soderberg straight-line relation 
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Sodium 
vapor pressure 
methods of determining .283-284 


Solid state 
micellar theory for 
as applied to melting .... 395 
development of theory .388-389 
to explain crystal strengths 395 
to explain differences between 
heats of fusion and dis- 
s0cietee ss ctu bawe oe 395-396 
novel aspects of ....... 391-393 
principal points of theory 
389-391 
versus molecular theory .393-394 


oer eee eewneeeereeeneeene 


Solidification 
nature of according to micel- 
lar theory .«é.iaeeiics 390 
from gaseous state ....392-393 
Solubility 
of copper in uranium ...... 1322 
of manganese in uranium .. 
Nc cue ets s vas SIDDEn se 13138, 1318 
of uranium in copper ...... 1322 
of uranium in manganese .. 1318 
Solution of carbides 
in austenitizing ........... 1271 
on heating high speed stee!. 1183 
Solution treatment 
for high speed steel ....... 1177 
Spectrographic analysis 
NE SI, ok 5c eso nin 1141 
Spheroidization 
ge ee ae 922 
Spot welds 
OGG GONG na. 3... eu ee 1236 
Stability of alloy steel at ele- 
vated temperatures ....... 917 
Stabilizing 
aluminum alloys (75S) . 1098 
BO 6. fo Bas 1276, 1282 
Stainless steel 
analysis of Class I marten- 
eitts: ettele Sa Fees. sis 669 


Stainless steel (cont.) 
12 — chromium 


bendability ........... 671, 682 
compared with 16-—chro- 

DAI on 3) Cees 674-677, 682 

chromium-nickel (18-8) 935 


corrosion by sodium-chloride 


ae, oe pee oa gee 1257 
creep and rupture .......-. 935 
effect of sigma phase on 

high temperature proper- 

we... Ae eS 981 
erabvuine ..itdi hia 992, 1004 
hardness vs. bendability .. 

picéeed . 3aeaee 671-674, 676, 682 
impact 

effect of tempering tem- 

POTMIE ik. iE 684 
microstructure ............ 937 
microstructural changes dur- 

MiP CUOOD 6 bs kao a Fide ce 957 


nitrogen absorption 967 
stress corrosion 


Static stress 
effect on stress corrosion, 
stainless steel ...... 1233, 1252 
hysteresis loop method for 
measuring damping 
COMMS eds nish eas i 502 
Statistical methods 
acceptance specifications SS4 
analysis of variance. .865-870, 892 


arithmetic mean ....849, 851-852 


average quality assurance... 884 
consumer’s risk ........... 875 
control charts....... 849, 870-873 
correlation ......... 860-865, 892 
CUFWES oF ak EER 849, 853-854 
degrees of freedom ........ 858 
frequency tabulation ....849-850 
“Goodness GE RE secs ass 36 
importance of statistical 

SUONNEe i, cas ch a we 846 
interpretation of quantitative 

information ........... 849-850 


list of statistical methods .886-887 
methods of presentation. .849-850 





Statistical methods (cont.) 
operating characteristic 


CUNGES 3 kanes duets Es 874-879 
Pearson curves ..........- S886 
probable error ............ 855 
producers f00l sisi. ook 876 
provision for retests ..... 880-881 
quality assurance ........ 873-880 
quality defined .......... 846-847 
ORIG ihn <i KR siain'y's 0 dk 849, 852 
SURTGENNE Shas s.a 860-865 
sequential analysis ...... 881-883 
standard. deviation .:.... 849, 852 
standard error of estimate.. 854 
ee” kb Ti% - cehes ones 857-860 


tests of significance. .855-860, 891 


UAIVETOE. Gs So ih xsn Hee 854 
value of statistics .......847-849 
VATEEERO cies A 854-855 
Steel 
AISI 304, AISI 316, AISI 
B31, ARs OOF csiesoi vee: 935 


AISI 2320, AISI 2517, AISI 3115, 
AISI 3130, AISI 3316, AISI 4115, 
AISI 4817, AISI 4337, AISI 8624, 
AISI 8630, AISI 8615, AISI 4640, 
AISI 4815, AISI 6120, 


AISI GAG ws |. ois Feces 919-920 
AISI austenitic stainless, 
creep and rupture ....... 935 


blistering 
as a result of gas pressure 388 
effect of induction heating on 
transformation characteristics. 
See under Heat treatment. 
embrittlement (hydrogen) 
as a result of gas pressure 388 
forgings, transverse ductility 486 
ingot, acid open-hearth het- 
erogeneity 
plain carbon, alloy and stainless 
impact properties, static 
and tensile ....57-60, 65-71 
effect of quench and temper 
versus austemper on.68-70 
quality 
effect on temper brittle- 


ness 
standards 


see ewe ee ewer er eee enee 
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Steel (cont.) 
SAE 1020 
SAE 1340 

tensile properties at sub- 
zero temperatures 
sheets 
anisotropy and deep draw- 
ME 6 te: hes ananihekaws 1198ff. 
deep drawing low carbon. 1197 
directionality in deep 


439 


CE aon 6 o.a:0'n chase 1198 ff 
isotropy and deep draw- 

es alt se dees sa 1198ff 

Ce ON a rere 917 


stability at high temperature 917 
stainless 


AISI 309, AISI 310 ...... 1004 
AISI 314, AISI 310 ...... 983 
stress corrosion ........... 1233 


utilization of sigma phase 998 


tubes, forged ........... 491, 492 
Steelmaking practice 

and gun tube quality ...... 483 
Step aging 

75S aluminum alloy ....... 1096 
Strain aging 

as an explanation of hydro- 

gen embrittlement ...... 603 

Strain bands 

stainless steel ........ 1238, 1244 


Strain hardening 
exponent......-- 1200, 1204, 1212 
variation with strain rate 


and temperature ....411-419 
Set CRIES vc bod 03 snn sdpee 1199 
Strain modulus 
variation with strain rate 
afid temperature ...... 411-419 
Strain rate 
correlation to creep in cold 
drawn ingot iron ........ 1128 
effect on sigma phase in ° 
stainless steel ........... 995 
of high temperature alloys. 
A ee ot ae 406, 412, 420, 423 





Strength coefficient 
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Stress. Stress (cont.) 


concentration, in fatigue test 
14S-T aluminum alloy ... 568 
stress corrosion cracking. 1252 

effect on fatigue strength of 


aluminum alloy ......... 559 
history in damping test, 
COON isis + 511, 518, 522, 523, 539 


strain relationship in anisotropic 
ghheet @Gteie «us + cseeees 
keawe «6 1327-1335, 1339-1351 
stress modulus, variation with 
strain rate and tempera- 
CD |b nn cristae cues os <p 411-419 
stress-rupture test 
analysis of data based on Eyr- 
ing theory ....748, 754-755 
of beryllium 
stress vs. creep rate .837-840 
stress vs. rupture 
ie Si cea 0 eeeae 837-840 
stress vs. testing tempera- 
ture for arbitrary 
CUO TRAGER ico ccce 839 
stress vs. testing tempera- 
ture for arbitrary 
rupture times ..... 838 
of cobalt-base alloy S-590 
effect of fluctuating tempera- 
ture. on particles of 
dispersed phase ...753, 760 
effect of testing temper- 


Rtwne cans 725-726, 729-730 
log stress vs. log min- 

imum creep rate .... 729 
log stress vs. log rupture 

is eels ieee eras 725 
microstructure of frac- 

CUES nc SERS ce es 734-736 
stress vs. log minimum 

CU FRG ha es oc vas 730 


of cobalt-base alloy S-816 
effect of testing temper- 


ae ee 727-728, 732-733 
log stress vs. log mini- 

mum creep rate ..... 732 
log stress vs. log rupture 

Ns cad Ee, CH 727 
stress vs. log minimum 

CLOGD FORE 6c 0 SI 733 


stress-rupture test 


discussion of test ..... 720-721 
effect of temperature on 
TO ae eve eck 734-736 


instabilities in stress-rup- 
ture time curves...734-741 
extrapolation of insta- 
bility points ........ 738 
extrapolation of time-temper- 
ature instabilities .737-738 
high-temperature-type 


deformation ........ 734 
low-temperature-type 
deformation ........ 734 


time-temperature combina- 
tions causing instabil- 
SENS © Naka ck see c 734-736 
log rupture life vs. reciprocal 
of absolute temperature 
oo ape bees «oupa 758-759, 761 
log minimum creep rate vs. 
reciprocal of absolute 
temperature ....758-759, 761 
method of testing ..... 721-724 
predicted rupture times 
vs. stress curves ...... 739 
rate process equations .744-746 
semi-log method vs. log-log 
method of plotting rup- 
ture data...746, 751-753, 755 
on Sillimanite refractory . 402 
slope of stress-rupture curve 
vs. testing temperature 


Sd é va aaeekaw s 737, 741 
stress-extrapolated curves 
vs. temperature ....... 742 
stress-rupture as a rate 
WOERS  b iaee sé SKS 743-746 
test specimens ........ 721-722 


Stress corrosion 


cracking, in aluminum alloys 


Seek keke kaw ee 1061, 1065, 1069 
microstructure .........+... 1077 
practices causing .......... 1074 
quenching practice ........ 1080 


resistance of 75S alloy.1082, 1121 
in a stainless steel com- 
MONON nce Hi ceeneeNeeges 1233 








Stress-time diagrams. 
effect of ratio of static elastic 
limit to static ultimate 


See Impact. 


CGN F548 . K EBRS 54-62 
Striations 
as imperfection in metal sin- 
SE UNE <n n4 6 0s e-6 oho 82 337 
Strontium 


vapor pressure 
method of determining .283-284 


Structure. See Microstructure and 
metallography. 


Structure testing 
vs. specimen testing 


Subzero temperature 


tensile properties of SAE 
Se Ro ab Banoo vcs es 439 
Sulphur 
effect on transverse ductility 
in large steel forgings ... 493 


prints, of carbon steel forg- 
te eke kd beets thas 494, 495 
in stainless steel , 


effect on bendability 671 
Superlattice formation 
Gehmitio Ob ids cs foes 161-162 
in iron-cobalt alloys 
effect of alloying addi- 
OR: sdkawied seus 167-169 
on mechanical proper- 
Oo en wcewecanues 167-169 
effect on electrical resis- 
Selle aie kcd CG oi 0 166-167 
effect on fabrication of 
ee ais. Ss ccc s 163 
effect on magnetostric- 
eh esd --0-0 de 163-166 
effect on physical proper- 
See. I sles 162, 167-169 


Surface diffusion. See Diffusion. 


Surface distortion 
steel test specimens 
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Symmetrical forming opera- 
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Tantalum 
properties ......... 401, 403, 1138 
vapor pressure of 
method ot determining .. 


Pi vitae igo eae « <8 284-285, 299 
Tantalum-tungsten thermo- 
RT 5 sea ae ks os cous see 1132 
Tarnish 
stainless steel ........ 1235, 1237 
Technetium 
pepborties et oi cinders van 401 


Technical Program and Reports of 
Officers, ASM—3l1st Annual 


Convention, 1949 ......... 1 
Temper brittleness ...... 1292-1293 
Oe CUD BECO. cins s sced ces 1033 


C curves of time and tempera- 
ture for embrittlement of 
SAE 3140 steel 


> San © kinds, Gee 610, 613, 614, 617 
carbide precipitation, theory 

OE eas «tek Sccew akan 612, 614-617 
Ns, ad, oe euius 1039 


effect of boron. ...96-100, 105-106 


emect of carton... .......0+ 1036 — 
effect of chromium ........ 10438 
effect of low alloy additions 

hk on uk ks Ge nae 9 1037, 1042 
effect of manganese ....... 1044 
effect of molybdenum ..... 1043 
effect of nickel ............ 1047 
effect of nitrogen ......... 1036 
effect of phosphorus ...... 1036 
effect of time at tempera- 

WE dis 04 6 kde dnd cae aee 604-605 
equilibrium segregation, 

CONE oso. cee 616-618 
nitride precipitation, theory 

GS dees ain gta ake ae 612, 614-617 
SAE 1340 steel ...... 444, 448-449 
selection of embrittling tem- 

WOPRTEEO eo ees oo he eene ee 606 


temperature of maximum temper 

brittleness, SAE 3140 . 609-610 
Temperature 

effect on creep of ingot iron 1128 


effect on stress corrosion 
OFRCKINE © i Giascic> vies 1256, 1258 
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Temperature (cont.) 
increase during testing .... 
increase at high strain rates 
pouring temperature of steel in- 
gots 
effect on susceptibility to 


411 
411 


quench cracking ....242-243 


Tempering . 
characteristics of iron-man- 
ganese-nickel alloys ..... 1272 
of iron-manganese alloys .. 1260 


of SAE 1340 steel, effect on ten- 
sile properties at subzero 
temperature .......... 443-450 
of stainless steels 
double tempering to im- 
prove ductility ........ 
effect on bendability 
of tungsten tool steel 
effect of tempering tem- 
perature on hardness .691-694 
effect of tempering tempera- 
ture on impact strength 
691-694 
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Tensile properties. See also Proper- 
ties. 
of beryllium 
directional properties ..827-831 
longitudinal and transverse 
stress-strain curves 829 
effect of alloying elements 
Cth: «oak cicewe 800, 802, 840-842 
effect of annealing cold- 
worked beryllium ...821, 827 


effect of extrusion tem- 
OOTOEOS oon 0 cck 00%: 819-820 
effect of grain size ...... 827 
effect of machining 
ROP. 65 45s aaecewa 819-821 
of gun steel, transverse di- 
TOR 6. RS RK EGS 460 


iron-manganese-nickel alloys 1278 

at elevated temperature . 1288 
of low chromium-molybde- 

num steel 179 

in welded areas .180, 191-195, 197 


SAE W0R0 uteel *. 06 008 515 
SAE 1340 steel ............ 439 
subzero temperatures ....443-450 


Tensile specimens 


photogridding ........... 420-421 
Tensile tests 
large steel forgings ..... 488-490 


staihless steels, at elevated 


temperatures: ooo e 6 es 937 
Stee BENGE li eek ck we sad s 02 1199 
Test specimens 
rotating cantilever beam fa- 
CHR ci ae aes <a 512-515 
Testing 


material vs. structure ....501-502 


Testing temperature 


effect on damping capacity. 521 
effect on tensile properties, 
SAE 1340 steel ........ 447-450 


Tests 
bend. See Bend tests. 
for determining vapor pressure of 
metals. See under Vapor pres- 


sure, 
end quench 
to study transformation 
characteristics ...... 133-141 


quench cracking for hollow cylin- 
ders. See Quench cracking. 


Theory 
for plastic flow in anisotropic 
sheet metals. See under Ani- 


sotropic sheet metals. 


Thermal analysis 
in detecting phase transfor- 
SN ede ew Pee ve cscs 
in investigating uranium- 
copper system. .1320, 1322, 1325 
in investigating uranium- 


manganese system ...... 
(0 ereeeraeenss 1312-1313, 1318 
Thermocouple 2) 
desirable features ......... Hist 
ORES Sn Ais a oo bs 0 ies 1132 
SOOO, cia, 0 6A85 1156 
for high temperatures ..... 1131 
Thoria 
properties <6... Aiea od 1139 











SUBJECT INDEX 


Thorium 
-carbon system 1295 
preparation of metal powder 1297 


OPOROTINE GE... vcckeece eee 401 
Titanium 
effect on ductility of beryl- 
Senet °. Veen + omenan 787, 798 
in chromium-molybdenum steel 
effect on cracking tend- 
OGG Sa ie oe he Ree 654-658 
effect on the tensile and 
yield strength ....... 658-659 
effect on transformation 
hee FE hv os 2 cc evan 635-636 
temperature ............ 660 


in manganese steel 
effect on cracking tend- 


bao 0 cinie's cas cue es 662 
effect on dendrite forma- 
ie ea 661-663 


in nickel-molybdenum steels 
effect on cracking tend- 


be dads Ob con xes 660 
effect on tensile and yield 
PE ak on Riek 660-661 
SORE 8k beste s ness 401, 403 
in stainless steel .......... 950 
Tool steel 
austenitizing temperatures . 688 
compositions ........... 689, 713 
CENIINNEOD, «wick vice cc cccces 1161 
double tempering ......... 688 
effect of composition on 
CEG OUR ss « nnn ase tis 705 
éffect of composition on im- 
POR Sanactks ¢4isacaues 705, 707 
effect of grain size on im- 
NE inn we ane 706, 707, 709, 712 
effect of overtempering on 
OEE «atic snes nickan 709-711 
influence of carbide segrega- 
tion on impact ........ 716-718 
relation of austenitizing tem- 
perature to hardness .... 
Pade Re eee cue se 706, 712, 716 
relation of hardness to im- 
BRIE a ae eae” 706-707 


Torsion fatigue tests 
aluminum alloy 14S-T 


Torsion tests 
cyclic, 14S-T aluminum alloy 568 


Toughness 
effect of cold deformation on 584 
ratings by fractography. .578-580 


Tracer 
use of radioactive silver as .376-379 


Transformation 
characteristics of induction-heated 


steels. See under Heat treat- 
ment. 
in iron allovs ......... 1260, 1266 


temperature of martensite 
effect on quench cracking 


OF DOG ities iis 248, 255-257 
temperature 
of 16—chromium stainless 
OS Sine ao bso 0Kks Swi’ 678 
of temper embrittlement. 
ae a eer ee 609-611 
ee 609 





Transcrystalline cracks 
stainless steel. .1238, 1244ff., 1254 


Transcrystalline fracture. .970, 1035 

ON ES re ae 1129 
Transition temperature 

BAR 2060 ateel ...i..25.... 440 
Transverse ductility 

in gun steel, as affected by 

Es cies bo bo ome e ac 455 

Treasurer’s Annual Report, 

BP tis oh GER PIAS 0 babs doe 13 
True stress-strain curve .. 

bebtdche bab tans 1200, 1203, 1204 

SE eines cece news 1130 
Tungsten 

in 75S aluminum alloys.... 1112 

in iron-manganese-nickel al- 

MD. sss blew ss oebiaa se Vee e 1291 
properties ......... 401, 403, 1138 
thermocouples, development 

ee i Sic pene es « 1132 


vapor pressure of 
method of determining .. 
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Tungsten-cobalt tool steel 
effect of austenitizing tem- 
perature on impact ....700-704 
relation of hardness to im- 
OE. . hic iy. s Oe RUSE 700-704 


Tungsten-iridium thermocouple 


Tungsten-molybdenum thermo- 
ER ee 1144, 1150-1153 


Tungsten-molybdenum tool steel 
effect of austenitizing tem- 
perature on impact ...696, 713 
effect of tempering temper- 
ature on hardness ..... 691-694 
relation of hardness to im- 
DR cca caved 695-696, 713-714 


Tungsten-molybdenum-vanadium 

tool steel 

effect of austenitizing tem- 
perature on impact ....698-700 

effect of tempering temperature 
on yield strength and plas- 
tic deflection .......... 702-704 

relation of hardness to im- 
EE 5. ik nb ve we Mekhe) 08 698-700 


Tungsten tool steel 
effect of tempering temper- 
ature on hardness ..... 691-693 
effect of tempering temper- 
ature on impact strength 


palit. die g-ctia st an ar 691-693 
relation of hardness to im- 
HET. cncaneueesae ans 691-695 


Tungsten-vanadium-cobalt tool steel 
effect of austenitizing tem- 

perature on impact ....699-701 
relation of hardness to im- 


COE: Vacca pias’ Gees tae 699-701 
Turbocompressor 
stainless steel, corrosion ... 1233 
Types of inclusions 
ee. ©. Sa ere 458 


Ultimate cyclic stress sensitivity 


bine Eee Co we ak oe ae ee 534 
Unbalanced dynamic loading 
effect on stress corrosion of 
stainless steel ...... 1233, 1251 


Underbead cracking 
possible effect of retained 
austenite on .......... 118, 120 


Unsymmetrical forming opera- 


ML. Goa c no ndesnucameeiee 1197 
Uranium 
anisotropic nature of atomic 
arrangement .......:.. 764-766 


copper system 
compounds formed in .1322-1323 
constitution diagram. See also 
under Constitution dia- 


GE. aii nis Saari o keen 1321 
@utectic ii .....ssceas 1322-1323 


microstructure of ...1322-1325 


monotectic in ....... 1324-1325 


URROESE 10 kik. oo so = 0 We 1322 
solubility relations ...... 1322 
crystal structure .......... 769 
CU tas sens 763, 777, 769 


electrical resistivity ..... 766-767 
interatomic distances 763 
lattice constants ........ 763, 769 
manganese system 
compounds formed in .1314-1319 
constitution diagram, See also 
under Constitution dia- 
OE in cs ik ne Ke 
emmeetie OH 6 6k civ cee 1317-1319 
eutectoid in ........ 1314, 1317 
microstructure of ...1313-1318 
peritectic in ...1314-1315, 1317 
solubility relations ..1313, 1318 


“severe 


1314 


melting: point ...... 00.5 762 
microstructure .......... 777-778 
SEE BUOOR oki skiss otddae o 763 
trigonal bipyramid configu- 
ES oo is open ae see 765-766 
EE ORI c's = das aed be we 763, 768 
Vacuum-fusion method 
for determining oxygen in 
GUO i Nc dais Coeds Ci os 900 
Vacuum heating ............ 1303 
Vacuum melting ............ 1012 
Vacuum technique .......... 900 
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Vanadium 
effect in aluminum alloys 
EE < Wb ve k's os o's 04 bad 1112 
effect in high speed steel... 1161 
effect in iron-manganese- 
Mate GOS 4cc. ck We 1283 


effect on underbead crack- 

ing in molybdenum steel .656-658 
effect on the yield strength 

of chromium-molybdenum 


OD. “ss Saks oe ade 3 0 a8 658-659 
in iron-cobalt magnet al- 
OE Mawes 151-152, 155, 167-168 


Vapor pressure of metals 
methods of determination 
function of accommodation co- 


nn 5 ove eae. 
a a 285-287, 289, 300-302 
Knudsen’s rate of effu- 
sion method ...... 285-287 
apparatus and equip- 
I a se 0 o 0 ee ew 292-300 
experimental tech- 
AE Gis ec eas ome 287-292 


Langmuir’s rate of subli- 
mation method ....284-285 
apparatus and equip- 


SD awh 6s 4 cba 292-300 
experimental tech- 

WORE cscs des chee 287-292 
rate of evaporation mod- 

Seeation. ©. ccxaShac% 285 


thermodynamic relations 
free-energy calculations .303-305 
latent heat of sublimation 


«Saal Rcd ee Ga we ee 302-305 
latent heat of vaporiza- 
SN. eeu adis « wkd ee » bbe 302-305 
values for beryllium ..... 304-305 
Variometer 
use in vapor pressure meas- 
ES ae 292-293 


Verification of dynamic testing 
ER? Dina <> eee eee 510, 511 


Vibration decay 
determination of damping 
MONS 6. 65s Fie oa 510, 511 


Vibrational stress 
effect in stress corrosion 
pe i, ine oa ve ees 1255 


Water deposits 


effect in stress corrosion ... 1247 
Wear resistance 
effect of sigma phase in 
stainless steels ...... 982, 1003 
Welding 
bead tests, AISI steels..... 921 
heat-affected zones in steel, 
metallography of ........ 925 
metal arc 
of low chromium-molyb- 
denum steel 
carbon content of welds 199 
properties in welded 
ME cs ia, 34 180, 195-197 
DG MEE 6 wadow es 798-199 
plain carbon steel 
renteation of austenite in 118 


possible bearing on un- 
derbead cracking..118, 120 
sigma phase in welded areas 1000 


SCRMEINIE WEE 5 5 5 cet ees 1236 
thermocouple hot junction.. 
(sia ee dies Chien oe 1142-11438 
Widmanstitten structure 
in stainless steel .......... 967 
Work hardening 
of anisotropic sheet metals 
as function of plastic strain 
ON EE ie eacke ea <6 seb us 1327 
theory for plastic flow in 
ey ee es eee 1327, 1330 
exponent, variation with 
strain rate and tempera- 
SE. 2 aes MO Oa Viedis cae 411-419 
pe eS ae ores 565 
UGE PMU SAMS ok nos chee 1199 
Wrinkles in deep drawn cups. 430 
X-Ray diffraction 
eines oan 1015, 1020, 1263, 1273 
‘analysis of manganese oxide 
WE: ccs cokes VAR CASS 311, 313 
camera for elevated temper- 
ature studies .......... 767-768 



































X-Ray diffraction (cont.) 
to determine retained austenite 
in carbon steels. See under 


Austenite. 
effect of half wave-length 
Fae a Saba oo sv 0% 114-115 
factors used in computa- 
; Saas. oa ve cae 115 
identification of phases in 
high speed steel ....... 1166 


in investigating uranium- 
copper system ....1320, 1322 
in investigating uranium- 
manganese system 
1312, 1314-1315 
powder method, in deter- 
mining phases ........ 
sigma phase identification 
938, 984 
of uranium-chromium al- 


1309 


loys 


Yield point 
deep drawing steel sheets .. 
cimieed Sitdink a6 Was 1199, 1205 
Yield-tensile strength ratio 
ke ck twats s seeker aee s 1200, 1215 
Zinc alloys 
impact properties, static and 
COGNINO Goss Cae hs 59-60, 71-73 
vapor pressure of 
methods of determining. . 
283-284 
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Zircon 
NUN oe oak eee aes 1139 
Zirconia 
eas Sal 1139 
Zirconium 
in aluminum 75S alloys .... 1112 
analysis of impurities ...... 623 
annealing treatment ....... 630 
casting equipment ....... 622-623 


in chromium-molybdenum steel 
effect on yield strength. 658-659 
effect on ductility of beryl- 


SN 5 obra &- Rains cae Re 787, 798 
hot working ........ 623-626, 632 
melting and casting ..... 621-623 
methods of reduction ...... 

Riera Ui ow Sse a ke 619-620, 637 
microstructures ......... 627-630 

Widmanstatten pattern 

cope eins gute da woken 629-630 


in molybdenum steel 
effect on transformation 


SOMMIDCTOTIIEG ehccenvcee 660 
effect on underbead crack- 
RP dice kee, o 5s 656-658, 660 
in nickel-molybdenum steel 
effect on cracking tend- 
OE 65 8 eee Cea ews «as 660 
effect on tensile and yield 
WIRES vk cease >. 660-661 
physical properties ........ 
pidenie acne de ods 401, 403, 621-625 
production of rod and wire 636 


removal of oxide scale ...624, 637 


